Purpose: Spirituality is an important component of the cancer experience. This study aims to assess characteristics of spiritual health following a cancer diagnosis, and evaluate the relationship between spiritual change and the use of complementary and alternative medicine (CAM) among a population-based cohort of cancer survivors. Method: A mailed, cross-sectional survey was completed by 614 cancer survivors identified through the Pennsylvania Cancer Registry. All subjects were 3 to 4.5 years postdiagnosis. Relationships between various characteristics of spiritual health and CAM use were examined, along with clinical and sociodemographic factors. Results: Although large proportions of individuals reported that having cancer had positively affected their spiritual well-being (eg, 40.3% experienced highly positive spiritual changes, 68% felt a high sense of purpose, 75.9% reported being very hopeful), some individuals experienced negative spiritual change (36.1%) and continued to experience high levels of uncertainty (27.2%). In multivariate analyses, those survivors who felt spiritual life became more important (adjusted odds ratio [AOR] = 1.92, 95% confidence interval (CI) = 1.21-3.04, P = .006), or experienced positive changes resulting from the cancer experience (AOR = 1.99, 95% CI = 1.26-3.15, P = .003), were more likely to use CAM than those who stated otherwise. Conclusions: Having cancer affects many different aspects of spiritual well-being, both positively and negatively. Positive changes and increased spiritual importance appear to be associated with the use of CAM. Prospective research is needed to test whether integrating CAM into conventional cancer care systems will facilitate positive, spiritually transformative processes among diverse groups of cancer survivors.
Introduction
Apart from the physical and biological changes that result from cancer, individuals with cancer have reported significant psychological and spiritual changes. It is quite common for a cancer diagnosis to bring spiritual and existential questions to the forefront. [1] [2] [3] Some cancer patients report undergoing a spiritual transformation as they adjust to life with illness and strive to redirect the experience of cancer into something meaningful. [4] [5] [6] Although many patients struggle with negative emotions related to the illness, the experience can also ignite a process whereby patients gain a sense of purpose in life and arrive at a level of deeper faith and appreciation. 2, 7 Although the definition of spirituality may differ in specific context and for each individual, for the purposes of this article, the term spirituality is defined as the search for meaning and purpose in life. It can be an important part of transcending a cancer diagnosis. 8, 9 A great deal of research on cancer and spirituality has been conducted with patients near the end of life and has demonstrated that spirituality is a fundamental feature of the end-of-life experience. 10 Although we know much less about spirituality issues among cancer survivors, spirituality seems to be just as central to this group. Living as a cancer survivor is marked by both positive and negative spiritual changes, ranging from increased psychological distress to a more focused life purpose. 11 After ending treatment, survivors often struggle to find the meaning and place for illness in their lives. 12 Positive transformative experiences associated with cancer survivorship include patient reports of developing closer relationships with others, appreciating life more, recognizing positive qualities and strengths in themselves, and developing a better understanding of spiritual matters. 13 Many survivors value spirituality as an important coping mechanism and a framework through which meaning can be derived from the cancer experience. 14, 15 Patients seeking to integrate spirituality into their health care often turn to complementary and alternative medicine (CAM). 16, 17 Recent work by Crammer et al 18 found a significant relationship between spirituality and CAM use among cancer survivors. These patients cite many reasons for turning to CAM, including prolonging survival, managing symptoms, boosting immunity, and enhancing overall quality of life. 19 They also value the CAM principle of shifting the focus of treatment from sickness to health. 20 Additionally, those who believe in a more holistic and spiritual approach to health and wellness find CAM to be more in line with their values and lifestyles than traditional medicine alone. 16, 17 The relationship between CAM use and spirituality is complex and likely bidirectional. One study of patients taking part in an integrative cancer treatment reported no significant changes in quantitative measures of patient well-being. 21 However, the same study found improvements in qualitative measures, including personal growth and enhanced awareness of living in the moment, led to greater acceptance of the cancer experience. 21 This suggests that the experience of having cancer may evoke spiritual needs in individuals that prompt them to seek CAM treatment to cope with the uncertainty of the present and future. In return, the process of exploring CAM therapies may facilitate the development of enhanced spiritual well-being.
Despite these preliminary findings, population-based studies to assess the relationship between spiritual change and CAM use among cancer survivors are lacking. Such studies are particularly needed to help further characterize the relationship between spirituality and CAM use in the context of survivorship. We conducted a cross-sectional study to address the following specific aims: (a) to characterize spiritual health in cancer survivors, (b) to identify specific demographic and clinical factors that are associated with spiritual health, and (c) to determine the relationship between spiritual health and CAM use. Although multiple definitions of the term cancer survivors exist, we consider a cancer survivor to be a person who is in "the phase of care that follows primary treatment" as defined by the Institute of Medicine. 22(p 2) 
Methods

Study Design
The Pennsylvania Cancer Resource Evaluation Study (PA CaRES), as described previously, 23 was a cross-sectional survey study. A sample of 2585 cancer survivors 18 years or older and diagnosed between 2002 and 2003 was randomly selected from the Pennsylvania Cancer Registry with stratification by age, ethnicity, geographic setting, and type of cancer. Subjects were first sent a letter informing them about the study, followed by the survey instrument and consent form 2 weeks later. The questionnaire and the data collection protocol received approval from the Institutional Review Boards of both the Pennsylvania Department of Health and the University of Pennsylvania.
Spiritual Health Measures
The measurement of spiritual transformation consisted of selected items from the spiritual well-being domain from the City of Hope Quality of Life instrument; this instrument has been previously validated in large population of cancer survivors. 24 We decided to use individual questions rather than the total score for the domain since reports of low internal consistency of the scale (Cronbach's α < .7) suggest that the questions are likely assessing different aspects of patients' experiences. Furthermore, we felt that the specific items selected for study had higher face validity for spiritual health, which is a primary focus of our study. The specific questions we chose to assess one's perceived spiritual change as a result of illness were "How much has your spiritual life changed as a result of your cancer diagnosis?" and "To what extent has your illness made positive changes in your life?" The following questions evaluate patients' perceived spiritual status: "How much uncertainty do you feel about your future?," "Do you sense a purpose/mission for your life or a reason for being alive?," and "How hopeful do you feel?" The participants were asked to respond to individual questions on a numerical rating scale, with 0 indicating the lowest level (eg, spiritual life less important, no positive change, lowest uncertainty, no purpose, not hopeful) and 10 indicating the highest level of endorsement (eg, spiritual life more important, a great deal of positive changes, highest uncertainty, strong sense of purpose/ mission, very much hopeful).
Complementary and Alternative Medicine
The questionnaire contained 11 common CAM items from the 2002 National Health Interview Survey (NHIS) CAM supplement: natural products (herbs), megavitamins, deep breathing, guided imagery, meditation, massage, chiropractic care, acupuncture, yoga, qigong, and tai chi. 25 In the 2002 NHIS database, 26 these items captured more than 92% of CAM usage. We specifically did not include prayer as part of CAM in our survey because of recent findings suggesting that the prevalence and factors associated with prayer are substantially different from nonprayer CAM. 27 Questions were framed as "have you used other sources of support or treatment during the last year to help you with cancer," excluding references to CAM to decrease response bias. Because we observed a substantially high use of megavitamins in our sample compared with the national sample, 27 we speculated that some subjects may have confused daily vitamins with megavitamins. Therefore, for most of our analysis we defined CAM use as having used any of the above modalities other than vitamins.
Statistical Analysis
Statistical analyses were carried out using Stata 10.0 (StataCorp, College Station, TX). The distribution of spiritual health items was examined. Because the responses to these items were not normally distributed (ie, skewed to either ends, or both ends), we divided the responses into 3 categories (0-3), (4-6), and (7-10) to indicate low, medium, and high levels of endorsement of items, respectively. Social demographic and clinical factors along with CAM use were individually examined in univariate analyses with the measured aspects of spiritual health. We then developed logistic regression models with CAM use as the dependent variable and spiritual transformation measures as independent variables, adjusting for key social demographic and clinical factors. To ease the interpretation of our results, we decided to include demographic variables (age, race, education, marital status, employment, poverty) and clinical variables (cancer stage, status of surgery, chemotherapy, and radiotherapy) in the models despite the fact that some of the factors may not actually confound the association between specific component of spiritual health and CAM. Because we previously identified patient-perceived unmet needs (UMN) as a predictor of CAM use, 28 we included UMN in addition to the other covariates. To address the issue of multiple comparisons, we lowered our level of significance to <.01 using the Bonferroni corrections. All analyses were 2-sided.
Results
Characteristics of the Sample
Of the initial 2585 potential participants, 614 (23.8%) provided usable data. Compared with nonresponders, respondents were younger, more likely to be married and white, less likely to live in an urban setting, and less likely to have an initial diagnosis of lung or colorectal cancer (all Ps < .005). Responders and nonresponders did not differ with respect to stage of disease at diagnosis or gender. Characteristics of the 614 participants have been described previously in Barg et al. 23 In summary, mean age at the time of survey was 61 years (SD = 15), and time since cancer diagnosis was between 3 and 4.5 years. In all 56% were female, 90% were white, 68% were married or in a marriage-like situation, 52% had an annual household income >$40 000 per year, 71% lived in an urban environment, and 31% were employed full time when the survey was completed. The most common tumor type was breast (24%), followed by prostate (15%), lung (10%), colorectal (9%), skin (9%), and other tumors (33%). The most common stage at the time of diagnosis was localized (56%), followed by regional (21%), in situ (10%), distant (8%), and unknown (5%).
Spiritual Change Following Cancer
The sample reported experiencing a great deal of spiritual transformation and a high sense of spiritual well-being ( Figure 1 ). More than two thirds of respondents reported experiencing medium or high levels of spiritual change (69.6%), and 64.0% of individuals reported medium or high positive changes. Only 14.2% of respondents experienced a low sense of purpose/mission, and 6.6% reported low levels of hope. Despite such positive reports about spiritual health, 47.2% of the sample reported medium to high levels of uncertainty about the future. Table 1 shows the relationships between participant characteristics and spiritual transformation (ie, change in spiritual importance and experiencing positive changes). Female gender, breast cancer, and chemotherapy were all associated with experiencing increased spiritual importance following cancer diagnosis. With respect to reporting positive changes following cancer diagnosis, being younger in age, being female, and having a breast cancer diagnosis were associated with higher endorsement of positive changes. Interestingly, individuals with more advanced cancer and those who had chemotherapy were also more likely to report positive changes following cancer diagnosis. Table 2 shows the relationships between participant characteristics and status of spiritual well-being. Younger age, advanced stage cancer, and chemotherapy were associated with higher uncertainty. Whereas no disease or treatment characteristics were associated with feeling a sense of purpose/mission, poverty is associated with less hope (P = .009).
Spiritual Change and CAM Use
As we previously reported, 28 58% of the participants used at least one type of CAM modality in the past year when the definition included megavitamins; 51% had used a CAM therapy other than vitamins. The most common nonvitamin types of CAM were herbs/natural products (27%), deep breathing (26%), meditation (20%), and massage (14%).
Users of CAM were significantly more likely to be younger than 65 years, female, higher educated, and married. Whereas cancer type, stage of cancer, past surgery, and radiation therapy did not relate to CAM use, history of previous chemotherapy was associated with greater CAM use. Those individuals who felt that their spiritual life became more important following cancer diagnosis were more likely to use CAM (60.7% vs 38.9%, P < .001; Table 3 ). Similarly, those who stated that their illness brought positive experiences in their lives were more likely to use CAM (61.9% vs 38.9%, P < .001). However, those who had higher uncertainty about the future were also more likely to use CAM (61.6% vs 46.6%, P = .009). Sensing purpose/mission and feeling hope were not significantly associated with CAM use.
Multivariate Analyses
In multivariate analyses, after adjusting for demographics, cancer type, and treatment variables, specific components of spiritual health were found to be associated with CAM use following cancer diagnosis (Table 4) . Results with and without UMN included produced similar results; thus, we presented the model including UMN. Survivors who felt their spiritual life was more important following cancer diagnosis were significantly more likely to also report CAM use following cancer diagnosis than those who perceived spiritual life became less important (odds ratio [OR] = 1.92; 95% confidence interval [CI] = 1.21-3.04). The results were similar for those who felt their illness brought a great deal of positive changes as compared with those who did not (OR = 1.99, 95% CI = 1.26-3.15). Whereas high uncertainty was associated with CAM use in univariate analysis, its association was reduced to nonsignificant when demographic and clinical factors were controlled. Interestingly, the association between hopefulness and CAM use was not significant in univariate analysis, but the association strengthened in a dose-response fashion after controlling for covariates. By our conservative estimate, the association approached statistical significance.
Comment
Our study found that among 614 cancer survivors in Pennsylvania who were 3 to 4.5 years post-initial cancer diagnosis, many experienced spiritual transformations in the form of increased spiritual importance, positive changes, a sense of purpose/mission, and hope. Those reporting positive changes and increased spiritual importance following the cancer experience also reported more CAM use. Although a high level of uncertainty was associated with CAM in univariate analysis, the relationship was no longer statistically significant after adjusting for demographic and clinical factors.
Many of the survivors in this study reported that their spiritual life became important, or that they experienced positive changes as part of the cancer experience. The nature of spiritual transformation varies greatly according to demographic characteristics. One variable where this is especially striking is gender. Overall, women reported experiencing a significantly higher level of spiritual transformation than men. Specifically, they report higher levels However, they also report higher levels of uncertainty. Other studies, too, have found that it is common for cancer to bring both positive and negative psychosocial changes simultaneously. 6, 11 Patients may feel a profound connection with the deeper tenets of life while still struggling with the ambiguity of the future. Living with cancer is a complex and multifaceted experience. It is an experience that transcends simplistic dichotomies like good and bad, positive and negative. The paradox of existence in the shadow of illness is that seemingly contrasting emotions can be felt simultaneously. Living with a life-threatening cancer can be a time of profound positive spiritual changes coupled with, and likely driven by, feelings of uncertainty and anxiety. Spirituality has been associated with physical and functional well-being and has been cited as an important part of coping with life-threatening illness. 29, 30 Multiple studies have found a positive correlation between quality of life and spiritual well-being. [31] [32] [33] [34] In end-of-life patients, spirituality and the quest for meaning can help protect against despair. 35 Some have argued that spiritual well-being allows patients to enjoy and value life even while enduring bothersome symptoms, and it ultimately enhances quality of life. 32 Others have found that transcendence-of-self, or the "orientation to an expanded life perspective" in advanced cancer patients, improves emotional well-being and lowers illness distress. 36 One study found that patients with higher levels of spiritual well-being experience lower levels of anxiety. 37 Our data demonstrate significant variations in spiritual change among a large cohort of survivors and highlight the importance of further research and clinical interventions to promote spiritual well-being in cancer survivorship care.
Although this study cannot establish causality, there is a strong association between CAM use, increased spiritual importance, and positive changes that are not better accounted for by demographic and clinical variables. It is likely that this relationship is bidirectional. On one hand, those who are more spiritually inclined may be more likely to choose CAM. Smith et al 38 found a strong association between spirituality and overall willingness to use CAM among undergraduate students, suggesting that more spiritual individuals are more likely to try CAM therapies. On the other hand, CAM usage may facilitate spiritual growth. A study in the general population found that CAM users are more likely to report having had a transformational experience that changed how they saw the world. 16 Integrative medicine, defined as the integration of CAM and conventional medicine, can provide patients with a context in which transformation can occur 39 ; cancer as well can provide this context. Survivors find comfort in CAM's emphasis on the spiritual aspects of well-being. 40 CAM can imbue a sense of sanctity into medicine and health and can help patients find meaning in the illness experience as they connect with something greater then themselves. 41 Furthermore, specific CAM modalities such as meditation, yoga, and so on focus on bridging the connection between bodily awareness (physical sensation, breath, posture) and the experience of mindfulness and peace. The regular practice of such therapies can potentially allow the individual to develop better spiritual well-being. Several limitations of our study need to be acknowledged. Potential sampling bias may be reflected in the low response rate in our population-based survey. Future studies with a higher response rate are needed to confirm our findings. Additionally, our sample is 90% white and future studies of a more diverse population are needed. Our measures of spiritual health are based on individual items lifted from a previously validated instrument, leading to questions of both reliability and the degree to which constructs are represented. Our data highlight that spiritual experiences are likely complex and dynamic, suggesting a need for appropriately developed multidimensional scales of spirituality to tap into the various aspects of spiritual experience. Additionally, some of the spirituality domains assessed may reflect premorbid spiritual beliefs (eg, importance of spirituality) rather than processes of adaptation (eg, perceived change); however, the most robust item was that concerning changes in importance of spiritual life. Although our list of CAM therapies captured the most common types of CAM used by cancer survivors, 27 it was not exhaustive and may underestimate CAM use. Finally, our cross-sectional design does not allow assessment of causal relationships or the dynamic nature of spiritual experience over time, but rather lays the ground work for future research.
Despite these limitations, our study offers important insights into the spiritual experience following cancer among a large sample of survivors with different tumor types. Positive changes are common among survivors, even among those living with cancer. The nature of the relationships between demographic and clinical factors to spiritual experience demonstrates that the effect of cancer is individualized and complex. These factors are likely to play an important role in adaptation to illness and the healing process that follows the traumatic disease and treatment experience. For clinicians in conventional and integrative cancer care, attention to the spiritual wellbeing, and support of positive growth in cancer survivors, will likely help create patient-centered and individualized survivorship care. The strong relationship between CAM use and spiritual transformation also suggests that allowing individuals to participate in therapies more aligned with their spiritual orientation to health may have a positive impact for their illness trajectory. Further prospective research is needed to determine the causal relationship between spiritual wellbeing and CAM in cancer survivorship care.
